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DETAILED ACTION 

Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 6, 8-11, 13, 16,18-21, 23 and 24 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over United States Patent No. 3,801,218 (Moore hereinafter) in 

view of United States Patent Application Publication No. 2002/0021966 (Kvasnak et al. 

hereinafter). 

Moore teaches a turbine airfoil 15, comprising: pressure and suction sidewalls 
extending longitudinally in span from a root to a tip, and extending in chord between 
leading and trailing edges, said sidewalls being spaced laterally apart between said 
leading and trailing edges (see Figs. 1-3) wherein said airfoil defines a first flow 
passage 44 and a second flow passage 21, said first and second flow passages for 
flowing coolant fluid therethrough; a plurality of cooling circuits 22 embedded within said 
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pressure sidewall, wherein each of said cooling circuits includes: an inlet, said inlet 
provides a cooling flow path from said first flow passage into each of said cooling 
circuits, and an exit aperture, said exit aperture provides a cooling flow path out of each 
of said cooling circuits to a region outside of the airfoil; and a plurality of cooling circuits 
embedded within said suction sidewall, wherein each of said cooling circuits embedded 
within said suction sidewall includes: an inlet, said inlet provides a cooling flow path 
from said second flow passage into each of said cooling circuits embedded within said 
suction sidewall, and an exit aperture, said exit aperture provides a cooling flow path out 
of each of said cooling circuits embedded within said suction sidewall to said region 
outside the airfoil (see annotated Figure below taken from Moore); wherein said first 
flow passage is not in flow communication with said cooling circuits embedded within 
said suction sidewall and said second flow passage is not in flow communication with 
said cooling circuits embedded within said pressure sidewall such that said first flow 
passage feeds the coolant fluid to said cooling circuits that are embedded only within 
said pressure sidewall and said second flow passage feeds the coolant fluid to said 
cooling circuits that are embedded only within said suction sidewall . 
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Moore shows a third flow passage disposed downstream said second passage 
and upstream said trailing edge, said third flow passage for flowing coolant fluid 
therethrough; wherein said third flow passage is not in flow communication with said 
cooling circuits embedded within said suction sidewall such that said third flow passage 
feeds the coolant fluid to a portion of said cooling circuits that are embedded within said 
pressure sidewall (see annotated Figure above taken from Moore). 

Each of the cooling circuits embedded within the suction sidewall and the 
pressure sidewall is a film cooling slot (see Moore col. 3, lines 47-49). 
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The cooling circuits occupy an area smaller than 0.06 in 2 (see col. 2, lines 62- 

63). 

The coolant comprises air (see Moore col. 1, lines 61-64). 

The airfoil is arranged along a longitudinal axis and the flow passages extend 
longitudinally between the sidewalls (see Fig. 3). 

Since Moore teaches the circuits may be slots, radially extending (col. 3, lines 
47-49), the slots are race-track shaped (oval) whose length in the radial direction is 
greater than its width transverse to such direction. 

Moore does not show a partition separating the pressure and suction sides of the 

airfoil. 

Kvasnak et al. show in Fig. 4, a turbine airfoil having cooling flow passages 42 
extending longitudinally through the airfoil, wherein a partition is provided between the 
pressure and suction sides of the airfoil for the purpose of increasing the cross-sectional 
area of the passages 42 while supporting the airfoil shape. 

Since Moore teaches longitudinally extending cooling passages in a turbine 
airfoil, and Kvasnak et al. teach that the cross-sectional area of longitudinally extending 
passages in airfoils may be maximized by using a partition between the sidewalls, it 
would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the Moore cooling configuration so that the cross- 
sectional shape of the longitudinally extending passages were maximized by providing a 
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partition between the airfoil sidewalls, as taught by Kvasnak et al. for he purpose of 
increasing the cross-sectional area of the passages while supporting the airfoil shape. 

Claims 12 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over United States Patent No. 3,801,218 (Moore hereinafter) in view of United States 
Patent Application Publication No. 2002/0021966 (Kvasnak et al. hereinafter) as applied 
to claims 10 and 20, respectively, above, and further in view of United States Patent No. 
6,331,217 (Burke et al. hereinafter). 

Moore in view of Kvasnak et al. teach a turbine blade have cooling passages 
therein, but do not teach that the blade is fabricated from a nickel-based alloy. 

Burke et al. show in Table 1 that turbine blades are nickel-based for the purpose 
of withstanding the high operating temperatures in a turbine. 

Since the Moore in view of Kvasnak et al. turbine blade is used in a turbine 
engine subjected to high temperatures, and Burke et al. teaches that a nickel-based 
alloy blade can withstand high temperatures in a turbine component, it would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to 
make the blade of Moore in view of Kvasnak et al. from a nickel-based alloy, as taught 
by Burke et al. for the purpose of withstanding the high operating temperatures in a 
turbine. 
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Allowable Subject Matter 

Claims 4, 5, 7, 14, 15 and 17 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 4 and 14 each require the slots to be staggered relative to each other, 
whereas the Moore reference is silent with respect to the relative spacing between the 
elongated slots (col. 3, lines 47-49). One having ordinary skill in the art would not 
stagger the disclosed slots of Moore without Applicants' disclosure since Moore does 
not discuss the relative relationship between adjacent slots. 

Regarding claims 5, 7, 15 and 17, each of these claims requires a second inlet 
spaced radially from the first inlet for each cooling circuit. Moore only shows passages 
having a constant area, and does not fairly suggest a second inlet for each circuit. 
Kvasnak et al. similarly only show one inlet 40 per circuit, without the suggestion of a 
radially spaced second inlet. One having ordinary skill in the art would not be motivated 
to add a second inlet in each circuit without Applicants' disclosure, especially since the 
Kvasnak et al. inlet is radially centered with respect to the circuit. 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Edgar whose telephone number is (571) 272- 
4816. The examiner can normally be reached on Mon.-Thur. and alternate Fri., 7 am- 5 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on (571) 272-4820. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). r\ - ^ 
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